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COMPLETE SPECIFICATION 
Phenolic Sulphides 

We, Unisoyal, Inc., a corporation of the 

State of New Jersey, one of the United States 

of America, of 1230, Avenue of the America, 

New York, State of New York, United States 
5 of America, do hereby declare the invention, 

for which we pray mat a patent may be • 

granted to us, and the method 'by which it is 

to be performed, to be particularly described 

m and by the following statement: 

10 This invention relates to a method of pr«r 

paring 3,5-dialkyl^hydroxyben2yl 3,5-di- 

alkyl-4*hydroxyphenyl sulphides. 

These compounds are represented by me 
following formula: 
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wherein R, and R« arc alkyl groups of 1 to 8 
carbon items each, with a compound of the 
general formula: 
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wherein R^ R* R, and R, are alkyl groups of 
1 to 8 carbon atoms each. 

The compounds produced by this process 
are useful as antioxidants and have been pre- 
viously described, and genetically disclosed in 
U.S. patent 3,179,701. The present inven- 
tion provides a method of preparing 3,5-di- 
a flyl - 4 - hydrocybauryl 3,5 - diaUcyl - 4 - 
hydroxyphcnyl sulfides from readily avail- 
able and inexpensive intermediates which can 
be readily prepared in high yield and high 
.purity. 

The present invention comprises a method 
of preparing 3,4-dialkyM-hy^oxybenzyi 
3,5-dialkyl-4-hydroxyphenyI sulfides by re- 
acting a mercaptophenol of the general for- 
mula: 

[Price 4s. 6rf.J 



Oft 

wherein R, and R« are alkyl groups of 1 to 
<S at0IDS cacn 40(1 R s «*d R« are lower 
alkyl groups, with an alkali metal hydroxide, 40 
eg. sodium hydroxide. It is preferred to 
use equimolar amounts of the mereapto- 
phenol, dithio carbamate and alkali metal hyd- 
roxide. 

The equation for. this reaction is: 45 
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The reaction is conveniently earned our in 
an aqueous reaction The "reaction 

medium preferably contains a water-misctble 
solvent such as lower alkanol or aa ether 
such as methanol, ethanol, isopropanol, di- 
oxane or ethylene glycol dimethyl ether. The 
reaction is preferably effected et a tempera- 
ture from room temperature to 100°G 

Referred solvents for the reaction ire 
methanol, ethanol and isopropanol. The pre- 
ferred temperature is in the range of 50*C 
to 100'G, the reaction ordinarily .being car- 
ried out at or near rite reflux temperature of 
the solution. The preferred time of the 
reaction u up to four hours. Longer »ft n * r 
may be used but are noc necessary, the re- 
action generally being complete in 30 min- 
utes or less. 

The reaction may also be carried oat in a 
two-phase system such as benzene^watcr or 
xylcne-water, using vigorous agitation. 
Although longer reaction times are generally 
employed than in homogeneous solutions, this 
heterogeneous system has the advantage of 
providing a simplified recovery procedure. 
In such a two-phase ijmm i, the produce is 
soluble in the organic phase which can be 
readily separated from The aqoeous phase con- 
taining the alkali metal dttMdrthiocarbamate. 
The product is then obtained; ~6y removing the 
solvent from the organic phase. 

Any alkali metal hydroxide may be used 
with sodium hydroxide being preferred. 

The mcrea p t op henols which may be used 
include: 2,6 - dimethyl - 4 - rnercaptophenol; 
2,6 - diisopropyl - 4 . rnercaptophenol; 2 - 
methyl - 4 - mercapto - 6 - t - buryrphenol; 
2,6* di - sec - butyl - 4 - mercaptophenol; 
2,6 di - t - butyl - 4 - rneraptophenol; 2 - 
methyl - 4 - mercapro - 6 - octylphcnol; and 
2,6 - di - t - octyl - 4 - mercaptophcnoL 

The intermediate 3,5 - dialkyl - 4 - hyd - 
roxybenzyl N,N - dialkylditruoearoamates may 
be prepared by the reaction of a 2,6-dialkyI- 
.phcnol with formaldehyde, a diaDcy limine and 
carbon disulfide in a manner as described by 
in U.S. patents 2,757,174 and 3,117,947. The 
phenols which may be used include: 2,6 - 
dimetbylphenol; 2 - metByl - 6 - t - butyl - 
phenol; 2,6 - diisoproprlphcnol; 2,6 - di - t - 
butyrphenol; 2,6 - di - sec - butylphenol; 2 - 
methyl - 6 - octylphcnol, and 2,6 - dioctyl - 
phenol. Any convenient dialkylamine may 
be used but the low molecular weight mem- 
bers in which the alkyl groups contain one 
to five carbon atoms are preferred. 

To illustrate the invention method the fol- 
lowing examples «re given In the examples, 
the prop onions are expressed in parts by 
weight unless otherwise noted and all tem- 
peratures are r ecor ded in centigrade. 
Exampls 1 
The preparation of 3,5-di-t-butyi-4-hyd- 
roxybenzyl 3,5 - di - t - butyl - 4 - hyd - 
roxyphenyl sulfide. 



To a solution of 143 g, (0.06 moiejr of 
Ifi - di - t - butyl - 4 - mcrcapxophenQl and 
4.8 g. (0.06 mole) of 50% aqueous sodium 
hydroxide in 100 ml of ethanol was added 
20.4 g. (0.06 mole) of 34-di-t-butyM-hyd- 70 
joiybuuyl N,N-diroemyWthic<arbanuie. 
The reaction mixture was refluxed gently for 
a few minutes and the solution was t hm 
poured into water. The product which sepa- 
rated was extracted with ether. The ether 75 
lolanon was washed with water, dried with 
anhydrous sodium sulfate and evaporated 
down to a residue which was triturated with 
hexace to give a crystalline product. The 
product was filtered off and washed with 80 
cold hexane to yield 23 J g. (86%) of 3,5- 
di - t - butyl - 4 - hydroxybcntyl 3,5 - di - 
t - butyl - 4 - hydroxyphenyl sulfide, m.p. 
119—121*. RecrystaUixatiori raised tie 
melting point slightly to 122— 123 \ 85 



Example 2 
The preparation of 3,5 - di - t - butyl - 4 - 
hydrexybeozyl 3 - methyl - 4 - hydroxy - 5 - 
t - butylphenyl sulfide. 

To a solution of 19.6 g. (0.1 mole) of 2- 90 
methyl - 4 - mercapto - 6 - t - butylphenol 
and 8.8 g. (0.11 mole) of 50% aqueous 
sodium hydroxide in 100 mL of ethanol .was 
added 33.9 g. (0.1 mole) of 3,5-di-t-butyW- 
hydroxybenzyl N,N-dim ethyl ditnio carbamate 95 
The reaction mixture was refluxed gently for 
ten minutes. Ir was then diluted slowly 
with 100 ml. of water in small portions and 
cooled. The white crystalline precipitate 
which farmed was filtered off, washed with 100 
aqueous ethanol and dried yielding 34.1 g. 
(82 J %) of 3^-di-t-butyM-hydroxybtnzyl 
3 - methyl - 4 - hydroxy - 5 - t - butyl - 
phenyl sulfide, m.p. 91—95*. Recrystalliz- 
xrinn from hexane raised the melting point to 105 
95—96°. 

Example 3 
The preparation of 3-methyM-hydroxy-5- 
t - burylbcnzyl 3 - methyl - 4 - hydroxy - 
5-t-butylphenyl sulfide. no 

To a solution of 19.6 g. (0.1 mole) of 2- 
methyl - 4 - mercapto - 6 - t - butylphenol 
and 29.7 g. (0.1 mole) of 3-me±yI4-hyd- 
roxy-5-t-butylrAenzyi N^^ethyldithio- 
carbamate in 100 ml. of benzene in a 500 ml. 115 
3-neck Morton flask was added 8.4 g. (0.105 
mole) of 50% aqueous sodium hydroxide in 
100 ml of water. The mixture was stirred 
vigorously for 2-1/2 hours at 70*C and then 
cooled. The benzene layer was separated, 120 
washed with water, dried over annydrous 
sodium sulfate and evaporated down to a 
viscous liquid residue. The last traces of 
solvent were removed m vaa& to yield 37 g, 
(99.5%) of 3-mcthyl-4-hydrcxy-5-t-buryI- 125 
benzyl 3-niethyl-4-hydroxy-5-t-butylphenyl 
sulfide as a viscous oiL The structure of 
the product was confirmed by its infrared 
spectrum. 
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EXAM?tB4 
P«P««ioa of 3^-dmietbyM-byd- 

5 To a solution of 19.6 g. (0.1 mole) of 2- 
S^^mcrcapto-6-t-bat7lphenol and 8 e. 
(0.1 mok) of 50% aqueous sodium hydroxide 
in 100 ml of ethanol was added 25.5 e. (0 1 

10 (Lmctbyldiihiocarbamatt. The reaction mL 
ture wu refluxed gently for 15 minutes. It 
was then cooled and poured into cold witer. 
The product which separated was extracted 
with ether. The ether extract was evanor- 

15 ated to give 3^dimcthy^lr^rybci2yi 
3 - c methyl- 4 -hydroxy. 5 - t - buiytphenyl 
sulfide a$ a viscoua oil 

ExAims 5 
The preparation of 3,5-dusopropyM-bvd- 

2-butylpbenyl sulfide. 

To a solution of 19.6 g. (0.1 mole) of 2- 
mctnyi - 4 - mercapto - 6 - t - brtyrnhenoj 

25 iS'S^^J* 50 * 1 *^*^ 
hydroxide in 150 ml of ethanol was added 

31.1 g. (01 mole) of 3,5^sopropyl-4-hyd- 

jwybcnzyl N J N^cthyldhhi<>car1»initc. 

The mixture was refluxed gentry for 20 min- 

30 5? ' J C ™* J 1 ? V 0 *™ 1 ' mt0 ^er and 
30 the product which separated was extracted 
with ether. The ether extract was washed 
with water, dried with anhydrous sodium sul- 
fate and evaporated to give a quantitative 
35 ^ u 3 ^^P ro Py^ydroxybenzyl 3- 
35 mcmyl^hyaroxy-5-t-buTylphenyl sulfide as a 
viscous oil. 

Example 6 
The preparation of 3,5-di-t-butyW-byd- 
40 SmT 271 3 > 5 -^ r °P7^^<iroxy P lSyi 
To a solution of lOJ g. (0.05 mole) of 

(0.05 male) of 50% aqueous sodium hyl. 
ac S^J? e m . 15 ° ml - °* ethanol was added 17 sl 

ryl N^-dimctrryldithiocarbamatc The mix- 
ture was refluxed for 20 minutes. It was 
then cooled and poured into cold water. The 
product winch separated was extracted with 

ft* ? ^ ex ^« ~« criporared to yidd 
V-oa.t-buwl-4-hyo^oxybenzyl 3,5. 
diisopropyl^hydroxyphenyl sulfide as a vis- 
cous ou. 

« ^ Example 7 

^epxeMrationof 3^-ai -t -butyl - 

To a solution of 15.4 g. (0.1 mole) of 2,6- 
dimemyl^mercaptophenoi and 8 g. of 50%' 
W aaueous sodium hydroxide in 150 xnl of 



dmethyldithiocnrtamatc. The mixture was 
refluxed for 25 minutes. It was then cooled 
and poured into water. The product which 65 
separated was extracted with ether. The 
ether extract was washed with water, dried 
with anhydrous sodium sulfate and evapor- 
ated to a residue which slowly crynaiuzed. 
It was broken up and washed twice with hex- 70 

£LF? r iS J *'J 69 ? of 3.5-di-t- 
butyl - 4 - hydroxybenxyl 3,5 - dimethyl - 4 - 
nydroryphenyl sulfide, m.p. 65— 67V The 
melting point was raised to 67—68* on re- 
crystallization from hexane. 75 

BZAMPU 8 

The preparation of 3-methyM-hydroxy- 
5^-bm^fcenzyl 3,5 - di - t - bntyl . 4 . 
hydroxyphenyl sulfide. 

To a solution of 5.7 g. (0.024 mole) of 2,6- 80 
di - t - butyl - 4 - macaptophenol and 2 
g. (0.025 mole) of 50% aqueous sodium hyd- 
roxide in 25 mL of ethanol was added 74 e. 
(0.024 mole; of 3-n*rtnyi-4-hydroxy-5-t- 
butylbeniyl N^-dimethycfithicwbaiiuti The 85 
mixture was refluxed for 10 minutes. It 
was then poured into water and the product 
which isepanxed was extracted with hexane, 
The hexane solution was cooled and the 3- 
? J*? 1 t 4 : hydroxy - 5 - t - batylbcnzyl 90 
3^-t-butyl^hydroxyphenyl sulfide crys- 
tallized out, m.p. 102—103*. 

Example 9 

The preparation of 3,5-dimethyU-hyd- 
sSfi^ 7 ^^^-^uryl^-hydroxyphaiyl 95 

To a solution of 19 g. (0.08 mole) of 2,6- 
r^ri^V 4-mercaptophenoi and 6.4 
g. (0.08 mole) of 50% aqueous sodium hyd- 
raxi ?c JJ 100 mL of ethanol was added 20.4 100 
f* ^^tS 0 ]?) of 3»5-dimethyl-4-hydroxy- 
benryi N^-din^yWitm'ocaibaxime. The 
mixture was refluxed for 15 minutes. It 
was then poured into water and the product 
^chseparated was extracted with ether. 105 
H?m JKf 1 T**?-?** evst P°"t*i l«ving 3,5- 

w!5L 4 ' ^ftSftSP 3 ^ * di - t - 
ouryM^ydroxyphenyl sulfide as a viscous oiL 

TOLAT WE CLAIM IS:— 

the foimS^ 1 * f0f 3 compound of 110 



etnanol was™added"34 T » f mffi Tl V f 5* "omTlch, whifi^^ 

di - t - buryrV-h^ibSS VJ\ nTuhT* 1 mcra ^P^ol of the gcntS 115 
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wherein K* and R» ire alkyl groups of 1 to 8 
carbon atoms, with a compound of the gen- 
eral formula: 



wherein R A and R« are alkyl groups of 1 to 
S carbon atoms and and R« are lower 
alkyl groups, and an alkali metal hydroxide. 

2. A process ac claimed in claim 1 whereat 
the reaction is effected in an aqueous reaction 
medium 

3. A process as claimed in claim 1 or claim 
2 wherein the reaction medium contains a 
water-miscible organic solvent. 

4. A process as claimed in claim 3 where- 
in the organic solvent is a lower alkanol or 
an ether. 

5. A* process as claimed in claim 4 whero 
in the organic solvent is methanol, cthanol, 
isopropanol, diosanc or ethylene glycol di- 
methyl ether. 

6. A process as claimed in claim 1 or claim 
2 wherein the reaction is effected in a two- 
phase system. 



7. A process as *-i«m^ in claim 6 wherein 
the two phase system is bemene-water or 
xyltne-water. 

8. A process as claimed in any one of the 
preceding claims wherein the afloH metal hyd- 
roxide is sodium hydroxide. 

9. A process as claimed in any one of the 
preceding r ! j in riT wherein co^urmolar amounts 
of mercaptophenol, dhbiocarbacxace and 
alkali metal hydroxide are employed. 

10. A process as m any one of the 
preceding claim* wherein the reaction is 
effected at a temperature of from ambient 
temperature to 100'G 

11. A process as claimed in claim 10 where- 
in the reaction is effected at a temperature of 
from 50* to 100*C 

12. A process as claimed in any one of the 
preceding darms wherein R« and It* con- 
tain from 1 to 5 carbon atoms each. 

13. A process as claimed in any one of the 
preceding claims wherein at least one of K ]1 
Re, R» and. R« represents a t-butyl group. 

14. A process as claimed in claim 13 where- 
in *hj R* and R, all represent t-butyl 
groups. 

15. A process as chimed in claim 1 sub- 
stantially as herein described. 

16. A process as claimed in claim 1 sub- 
stantially as herein described with reference? 
to the foregoing Examples. 

17. 3,5 - Dialkyl - 4 - hydroxybenzyl 3,5- 
cUalkyM-bydroryphcnyl sulphides whenevei 
prepared by a process as claimed in any one 
of the preceding claims. 

Agent for the Applicants, 
T. A. CLAYTON, 
2, Swallow Place, London, W.l. 
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